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Abstract of JP2000252474 

PROBLEM TO BE SOLVED: To efficiently 
remove elements for accelerating 
crystallization from a crystalline semiconductor 
film. SOLUTION: An Ni film 13 is formed in 
contact with a semiconductor film 12 that is 
made of an amorphous silicon film, a 
microcrystalline silicon film, or the like. The 
semiconductor film 12 is heated at 45-650 
deg.C for moving Ni to form a crystalline 
semiconductor film 15. Then, a region that 
becomes a source region and a region that 
becomes a drain region of the crystalline 
semiconductor film 15 are selectively doped 
with a crystallization acceleration element, 
thus forming a group 15 element doped region 
15a. After that, it is heated at 500-850 deg.C, 
thus allowing the crystallization acceleration 
element remaining at a region 1 5b to be 
subjected to gettering to be sucked by the 15- 
family element doped region 15a. 





(F) 



T— .wIT 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000252474&F=0 



2007/03/26 





(19) (JP) (12) (A) (lD^fWFtBSiiBa## 

#^ 2000-252474 

(P2000 — 252474 A) 
(43)&BflH ¥J$12^9m4B (2000.9. 14) 



(51) Int. Cl. 7 ^giJIE-^ 

HO 1 L 29/786 ' 

21/336 
G02F 1/1365 
H01L 21/20 



F I 

H01L 29/78 
21/20 
G02F 1/136 
H01L 29/78 



r-n-V (#%) 

627 G 

500 

616 A 




Ififc Sf^7S©^:13 



OL 



(£3lH) 




(57) [SftJ 

#»*->'. J3>I. 

1 2 CgLTN i M 1 3 ¥ 

^11 2$4 5 0~6 5 O'CTiD^LTN i 

ItlS SK ¥«*#!& 1 5^®fiSc-r-5o «A9t¥i*tt 

mi 5 h 
u-f 1 51%^ 

SsJjnffi® 1 5 a ^ir 5 0 0-8 5 0 ‘CTiJO 

mL T. 5bl:?li?L7;miE 

1 5 ^7c^?S£DpI^ 1 5 atC©l*3x£>-t2:£>o 






(A) 



z ^ ^ ^ ^ Z ZZZ Z Z 32 Z z z z z 



Fio 



*£ ftfc « Hsar * 7 ai®*A 



(B ) 1 



^■y /■/ / 7 7 > 7 s j j > > > j j J > -l 

^ ^10 



.13 

-IT 



agfc*a*(»s<t) 

\ y v / 7 / 7 : 7 "/r v 77777777A 



( C ) 1 



P? 
-10 



l5SUc*t<aBRtt2Hll 





( F )' 



y .y y ?—} 



7~T / '?' 



^ ' v rrv i 



ll 

10 





( 2 ) 



1 



[*$ Soffit 

i^MtsxgAt. WE^AttBtfcWAfb&ffiife-r 

■ 2 > 7 t ;^£: 4 lA ' X < l > X£iB i :, HulB ^ a ^- fbSrdSiS ' l '- STE ;^ 

ss » AUfc *. « rc ¥# i « ii &»*^- r * xect , <$ 

*<t$nfc^«fr*ifcaKWfci 5#i7c*s«Dn -r*x 

SDt. WEI 5«7cSR£iSil]Lfc£. WE¥«ft:Bt& 
iP^fflS-r-SXgEi:, WE^^aS^A — ri>yt- 
TAtt¥AWi£JBl*-r£XSF <h, £WL, WET?A 

WEI 5 ^ 7 c *^ iDSnfc®^V — X 10 

C, AOMS15I 
7 E 3 g*^Jra $ o fc a *; wi * j «« i * xtty - 

v *AH£l5£ffi# t &»&TOE<KHHft <b & 3 «k x \z'fxt>ft 

Cffd < 3 S 2 ] 

i^MtsiiAt, wE¥»fl£«»wtsft^b*ffia-r 
•Stc^^t^AX^X^B £, WEWil'fbSffiiftt' -5>5t:^ 
SiALtt, ilE¥*#*Siliftt5XiC t, *i§ 
a<b$nfe¥9i#:iKf:as?e9t i s^OTSisrsssttrtBx 
gDt, WEI 5W7C*£*inLfc«. WE¥##BI£ 20 
DoKWaaT-BXSEt. 

Tfttt^fti^Mf^XgFt, WEAtt¥*#JB 
catty - FffiSISMtSIiGA , WEAtf ¥ 
IftiOME 1 

ley- htS^Mt^IiH 

Crt 5 j < 3 S 3 ] 

i^MmgAi, wE¥«&Ni::i£A<b£ffi£rr 

-£> 7 ti ! S £ j | fA - f SX ^ Bt , 

&aALfc». iE4»ittlS#iftt5lSC t. W 30 
EIS»flsStlfc¥J»»ttOV— H 

& b y *)\sw i&mm t {&m^i fawm® <t & 

1 5®=7cS?£isWT-i>X@D 

i. WEl 5fcjc*&*WLfc*«K:WEWA<b£ffia 
•r^7c^^y'y^u>yx^xgEi;, we2NMM£& 
/t^-z>^LTi^fftI^Mt§XgF2; 1 W 

HfeJ»«S»l*-r*XSG 

<t. wEAtt¥*#*©WEy**;i'ais»W£fc*« 

SS-htXStJfSy — hSfe^^^^T'ETy — M113i3:)B5fi£ir-i> 40 

IgHi, C ■h£!l#@<h-7'5¥^#:SB<£>f£$[ 



#g§ 2000-252474 
2 

ttJifc&LTy- httftRSMtilSGi:. WES 

-»©±»cwEy- 

tSIIHt, WE-y- FiiJ7A? tbTTFM^TC 
#:gBOKA®!^?£„ 

[ff5)<^5} f»^3Sl75M4<DVi-m;&'l«fwE*0 

XgDlC&tm. WE 1 5®l7t^lXjjPAT 1 3®5 tc^£ 

gsip-TS X £ 

[«d<J»6] «^J*17^M5cD^-rn^l^lXE*E<D 

lSCi5t,X. iK¥f#8IS4 5 0~6 5 O'CClfli 

[SWfS7] f»*«17iS6©V»-rn^l«t:E«0 
IiEfcOT, WE¥*feMt£ 5 0 0~8 5 O'CKiJPgft 
TZ Bcof^K^fto 

[*#«8] |**ai75S7 0V»miMaiCE«tO 

XgAK:43t^T, WE¥8HWtSIW:, MflEC VDriTefcM 

^ nfc ^ AKv'U 3 >«■?**£££»*£:-$-*¥*# 

ca»#a9] »«flii7is8o^'rni&»iacE*o 

XfiBfciSt^T. WESSSyb^BiST -57E^<h LT, N 
i, Fe, Co, Ru, Rh, Pd, Os, Ir, P 
t. Cu, Au, Ge*'6*«nfciaXtt1t»tt07C 
*S fl i >5 c t « ftit t 5 f i #* 10 ff 835 S . 
[ffi:Jt>S10] W^3Sl75S9©^-rtl^l^tE« 

vtt^m&m^TitmznrzTZT-'f y? f u aam 

[ff^Jlll] BSll 0Et©7^T^y7F'J7 
AM^)Ri£fi£(ii7lfc« ; 5HS§§,, 

[»#ai2] »#ai7iS9©^n*'iacE* 
OfFSM^ffl^T^M^nfeELtSgi. 
[«^3S13] WjfcJHl 2gtOELiiS14fflA 

[mjwmMtzmwi 

[0 0 0 1 ] 

H^O^aI4$:gg(J, Sgh7>yX^tMOSh7>y 

xptaizom^fcirz'tK . ^n6*e»y- 
y - ryxh'j yA * fi ?& 4 i « jiE ¥* w 8 i (^w 



^ r£o 

[ W 5 K 3 S 4 ] ^ jg #: gBOfFK ^? iT '® oT , 
M7&®R£X^XgA<h, WE¥i»<*:«fClSA<bfiffia-r 
-57£iil£^A-f £X@B£. WE»A<bS{ea-r*7C* 
Sr*Abfc». tEfiftIBSMSftfSXgCi, W 
EMA { b $ nfc ^ 3 j «: Btfca#?«jfc 1 5 K 7 c ^^^ ip-r 
SlgDi, WE 1 5 ^Tt^Sr^iP Lit®, WE¥1# 
Ji^lia^SaS-r^XgEi:. t5!Ef§M$/^--> 
yET®tlc¥^^]l^^fi!cX-5X@F t, WEAK^S 50 



cte , IS ^ i 8 D yy;Fn > tfa.— A 

^ryyM^7f©tFig$fc-F©®iit5„ 

[0 0 0 2 ] 

[ SEJgcS ®] affi . 

T, itMFAA'AAA (TFT) **& 5nTV>-5. TF 
Ttt#aA«lH]8StfiJffl$nTtiB30t, #tC7AA^ ~7 
T h U^XiiMiSiO? h U A A0SSOAT yf 

MIC. iS^TFTffl® 
& mmit & mtt >' btlT & r ). tF'J AAWSi ^ iKSli t 5 




( 3 ) 



FxX A'0 LtfeT 

K'>'J 3 D fc*£®i|g©ft&iA, /®SS'>U=I>M^ 

r©MS->'J3>I (SS^ 
tt->'J 3 >Itt)^5) tt^-££ilr>U :□ >, #'J'>'J3 

[ 0003 ] eg^, =: 

Mlv'Jn 

>5CVDSTMl> 6 0 0 ~ 1 10 0‘COfiST 2 

o ~ 4 8 8#Wia^5aSbT. MS->'J 3>$-M®{t;-r 

^^©ifrfeTJ^J&LTcigilRv 
u 3>RoB^i5is«8«»*$<, 

©^t£*>&»T-;g>3„ 

[ 0004 ] ^#©^fe-e**7X*«±^igSK'>u ^ 

ifi 6 0 ovm&lzfco. MihlkJlfMlZ&mfflS? Z>Zt 
\ZU % o £fc 6 0 0 , Ct^5S.fttt'>Un>Sr^S'fb-r 

•5^®cDfi^tcja< , 5 o o’cerFfete-gxi, 

[0 0 0 5] Jg®{bl$ra£:0arr*lCW:, iSlA^j&£*T 
t^E^SSSffl^T. $SS[b}a^S: 1 0 0 O'CSSfC 

5^SjfiB^7XSi(: tfctfcbT# 

y-r — - >7^7 

0 5 9^771^7X1^5 9 3tt^t5, 6 0 0t 

LTLJ5. C©7c£>. n — x>X*7 0 5 9^7X©<fc 
•5 & x X T ^ -5 A 5 tc . StUft: 7 □ -t 7. © 

[0 0 0 6] X+-/7F- If— tC A-ESSilfb&Wteyn 
-feXOlgfilb. B#®[b£«^#gCL7ct£fi5© 1 OT&-5. 
l+y7F- 

ic, ioo ot:tff^©^T^—;KwizE^-r-5'x^;F^— 

££KtA|$& 

Ld'L&tfS. 

X+->YF- !f— «B33*®©X*;F^— S>^>tA 
Tt('5©T, It Gnfc^il 1 !St^£fcM©^iltt : fc>te' <=>C> 
^TLiv^, t f t ;T<i©^yi$t£ &[£<=> x>#;&Fi,Gn 

7c o 

[0 0 0 7] fCT. JPlIM&SSffll^ 

o, .mgkfcumz&mikvrz&ffi&wfflw-G - 2320 

5 9 4§£:$g, 7 - 3 2 1 3 3 9^-^fS^fcM^b 

Tos. ±e&«©&«tt. #sK'>U3>kc**© 

SII4b£{5:itl'3''57E^ C-dSlal-t , f.D^'[t;[Sjfi7C^i:li# 
A0 Sttili 1/TiAL, d 

O^SS-O'J ^ >flg£f#E>fc©T-$>E><, ti>a4b« 
|jfi. ^ii-rE) 7 E^chL-Ttt. Ni, Fe. Co. R 
u, Rh, Pd, Os, Ir, Pt, Cu, Au, Ge 
fr£>mi-£nrz 7 um&m^z>', 

[0 0 0 8] ±te^f!Oi^S<t:T'«, iD^mSfcAO, 



2000-252474 
4 

^**'>'ja>BtrtK*sa<tffia7c*d*»»ib (S£»t 
t>^5) , #®*'>Un>©efflWk**»fTfS. ±12^ 

*O»»ftffilSSiV»4utl:i0, 4 5 0-6 0 0 
■c. 4~2 4Sf^OJD^ST^^*'>Un>$:^fiK-r 

i;lfc. 

[0 0 0 9] LfrL&TFG, Jtl2&«©ttfift;-m. £3 
IMbffiJtTCSlStflia* ->'Jd>II;I#LT0520^ 

r>3^^ : $r : #'t''5>= C CD =fc c» ^£$p^'ft:{£j47C^(±i^ U Id > 

10 K©tMIMfcWtt£iJ|fc3t>©-e*D. flWSSH 6 ©* 

Stt. 

[0 0 10] fit. #tB 

(y -y X U >y-f -5) bTc. lx-o^teli. 

i&mtz if/N d y >7tm sniittpMits 

Jffitabs. cco*?£-m, ttF’gcD^s-fbffiltTc^VN 

Lttfc^ns. 

[0 0 l l] ^2©;£i£te. |J Zi >Ktc 

20 Srff -5 CiliJ: 0. M i H'fb{Eit7tsil£ U >^.So®*£'\£: 

&S&£i£. 

[00 12] L^L&TFG, Sg 1 ©* y-y^U 

>^©R*£»*fcttRfflSfi*£8 0 O'CJy.Ali-T'E 
0 , [til*. B2CD 

6 0 OOUlTt-r-S it^ttsji*. 

[0 0 13] 

[^W^«?»ib«t5i:t‘S*a] ±12^2 00 

*ffi©*Sa<bffia^*©lfcS&*£ffl^*K:*fcoT. 
30 i|Sli{b{Eift^JKCD|&*I;g£3ij^&<f : TC>*?££:iI#;t~ 
SiiflMttS. 

' [0 0 1 4] JEli, *fgsj«yn-feX7a^$6 0 OtPi 
TAG. #7:*S«±KKttR©*W#*^©®J*«*J 
m Ct -£) c <t * S 69 i: T E> . 

[0 0 1 5] 

[RBS*¥ft-r*fc««><&^RJ tt®fl:<Ea67E*©«t*lw 

0 2(c^-rA'5fi, ^S'fbffiiiTc* 

7 0 (®H±, tyy^U>y««t 
C¥A<) t. -f- ©TcSSSrRt^Ortai-rS'J >^JjaM«E7 

40 1 (try ? U >y®*£) t^fUnT^-SCt^SSTS) 

5. 

[0 0 16] [igoT, «yy^'J>^*«K»UTyy 
^ u >y®«S:^fi£-rn«. sss{b{S3ft7c*cD}i?i^n 
■5««*T?©RftB***fi<a:0. *§Slb[)Eiil72^CD^ 

[0 0 17] iit, $S®lb{Eil7t;^S:(gM$1t'5>M^ 

70 (ty->^ u >?mm -^©^©a. 

Z>M*&$:StsM&.T*3bZ>o y -v 

so or, x-r 




1 



( 4 ) 



5 

5. ft *;i t 

*HW$tt£HlfclA. * : F©£S£tt-*«*tt£JJI£ , 3*H 
<t&So ^©fc©, 'Bixmmizm&Tzig&fc 

femTcmz&ffiz-tt&ztte, it!gitt©<&sss 

[0 0 18] JEtC, U 7 0 t IT, =? 

v*)iMf&mm£tj.z>T%mzm7LT, 

E £14»i; L 

©. (SiS-S^^M^ttOF FB#©'J-S«3ft£l£M£ 10 

-frS®:@T-afeS„ ^©fc©. (£jSa^F»E^®«(tja#f 
«eiMtfigJt7t:*Si«^a-&*Ci:K:J:0. U-^fl 
©i£«lClBL.T. *5tt£. IfiiittW&SSil^ffSEi: 
^pJfgT'&So 

[0 0 19] £is. 

F US* >MJgc<t 0 <t>&l^i6Jt$n:&S#T? 
*•5. F©^MfeM(i 1 0 lf ~ 1 O^atoms/cm 1 ~V$> 

So fcrtfU 

F V'i >M^<t O^M^ifliS/^ffiA &lt*l!;f&0>&i^:b 

14T14&IA. K I/'f > 20 

sa<to fciSj&firr&niij;^. stoi, 
«»©*««»**«< Tsf&b ok. &m&' Fm^m 

mz.'i *>fIt>&?>- J Pl'—' tf— M#LTV-X««4> F 
l/'f 0 feiS]gtaM^i:-rn«, y-Xffi^F 

[0 0 2 0] »IMkffiJt7C*Sffl«-r*yy^ , J>'ii r « 
1^14, 

a&SE£. S C t , 

'M < t V -xfi® t ft F W >W«L£.tt. 30 

y-Xfg 

ItSSSWFH >«#£&■£>«#£•& A/E«S« 

CU >^F© 1 5^7C^$:^l)D-r^C<i:-e, IHHflcy-X 
®K«hftS«#Rtf F U'f 

7C*©aIAIg*#< uims. 

[ 0021 ] fct, 0 l ic^-TX s ic, 

8 0l;jgLfc, ^i<ifcy-XMta5S®8 1S 40 
wi"! >m&.£f3.Z>m&8 2 

8 3 tc 1 5®OT3t£?febDL. #yy^'J >X*M^8 0 # 
©*S^4t«Sii7C^^AE|18 5TST±5l:yy^'J >X' 
®^8 3 tc^sij$-a-T«aL.. >yf®^8 o 

S^ISifllbEiiTt^S^B&^TS E <fc£aES&«J5£i:-f 
[0 0 2 2] 0 1 (A) T14, y-X®#<hfcSffi#8 

i s.z/FK >®*£<t&s®*£8 2 

83tLT, 1 5^7C^Sr^iDbT. Sy-7 X U >y*pS 
8 0 ©So^'(b{£iM7E^©l^^ : Srt ; T "5 o 0 1 (A) 14, 



#Hfi 2000-252474 
6 

«a<fcffi*7c*£ffl«T*yy*u >y®^8 3©a« 
^g*fm©A#£T<g>Sfc©, y-vXU >£7®*£8 
3 icj**£ns*Siiifcieji^ss©*g£iS<T€r, y— 
X®^8 lWHH>«i8 2©fi®^05It 
ytts. 

[0 0 2 3] 0 1 (B) (4, U y^^jD-rSfc© 

T&oT. >J 8 3 Sfti 8 6 ©1t^ 

[6] (3?©:&£*0) ©ft«-&fr-tr^S£fcS<, HfC, 
0 1 (B) 14, y7^'J>y®«i8 3©IlA5il 

(A) <t9fc*^©fc©. *Sa<fcffi3t7G*lfcS©PS« 

it. ®i&ib£ 0 sc: £*<-?££. ^-niia^tc. 01 

(B) 14, U >^lraffi^8 3 ©^©i®S:y— X««8 1 
j&tfF K >®^8 2 ©iflgt ET©S7c©. U >jRJPfg 
i$8 3 <&^WT^X>-e©®?*<&^gSlg:PI<b LTl^Sfc 
©. ^^©'KE'afr'&S’X^i: ^^^©©tFTSfcy 
-X®^8 1 RtfFl^f >®^8 2 iCjfSSnsSSSlb 
{Sii7r:^©Sa^ii5<T#, y-XlS8 1S.IXFU4' 
>m^L 8 2 ©{£ffitalbi£0SSi:^T-#So 

[0 0 2 4] 0 1 (C) 140 1 (B) tTO, ami-'J 
>£^liPt'Sfc©Tab<5, 01 (B) £ 
enSo 01 (C) 14 U >*l>0Sg«8 3©ffitfS0 1 

(B) ©45l:V-XS«tS5fi«8 lRtfHH> 
«#£&*«# 8 2©it@Tl4f4<, 9 U >ifciP® 

^8 3©i|'i : £rl£< LT^Sfe®, 01 (B) 4: 0 fcMl- 
^^lbffiil7C*l^*©B#@lb. l£2&lb£0SE£^T*€- 
s„ *fco »^©i|@^y— xffi^iyots^a^Fn* 
>®#£&sE#©«.t9 fcj£<Afc©. ')>mam®.8 
3 8 6 ©^^(p] (^=©S$^(n]) ©feE 

•&^-e-^sy4sticjjpAT, ')>mnamm8 3tat»; 

8 6 (DffltJjfa (^©Ifi^fp]) ©{4E-afeti-S:M 
SBlCfrS&^fc&H. t^Til (C) 14*felf^l4^ 
i^©SS<h^'T'#So 

[0 0 2 5] 0 1 (D) 14, r+Z-JUWl&mi&ttJi S® 
i84 (X14^^^;Hgfi£«JStlS*ft^»eiK)®«iyj: 
S®^) i&HA'eU >$^iDTSfc©T$)0. 
lblSii7c*i^*©^@lb, «jaibSBlsc:t**Tff*. 

[ 0026 ] ±jze©tsa^^ft-rsyc©©^%0ji4. ^ 
ittlSiMSlSAt, WK^S«:«lCi^Slb^l!5E 
itS7c*^®AtSlSBi, tufB^Slb^lSjfiTS 
7C^^«ALfc«, tflK^^^^iSSaib-rsxgC 
<t. !®Slb$nfc¥«fls:KlC3l#?05lCl 5K7C*S:^lJP 
t5HDt, HrjfS 1 5 ®e7C#Sr^,lJDL7tlS, tufS^^ 
#:flM^SD^5aii-rsieEi;, fJf3¥jglfcBM£A°X-x 
>yLTSt¥»ftIS:MtSXSF t, ml 

tE7N"x-^>y'i4. Miai 5»5c****iosnfc*«#* 
y— X®«43.J:r/FU-f >®}gc<b& Sot'S!-. d'OflfliB 

t/i5t S IwfTtotlS S t S-X^/otlSgStXSo 

[0 0 2 7] ±l3^^M©®J5KXgA(C43liT, 

flcJBI14ISatt©yj:t^i*flE«l, X14»ftttS#rs** 1 



50 




( 5 ) 



0 0 nmtLh©:t— 

g^T, #«*¥»#«£ 

JTT. mnm~©:+nmc75^:#$» 

$>•5. 

[0 0 2 8] ^ftK»18y'J3 

>K. *«J|->'J3>III. ®H5 

#1IS i, Ge,., ( 0 < x < 

1) TJO, ^n^O^MKtty^XTCVDft, ffi. 

EEC VDtel¥©-ft:^05^ffiSTBKM$ns. 10 

[0 0 2 9] Sfc, ¥»#BI£»J*'r5IRfc:, 
t«6»*e»«sa«j«BibTfcj:«r». -f-o-rsciitct 

*. Ht~. co»«e£Blbfc*««*6IMI*y-htt«K 

- h^«tMCD#®[Ci3lt^>?Fii5E^)«, ¥*MMH4£»fc 

hiffe^K^a^K-r 
5t, h#egdBI<O5?-®^©^»fii^05#af 

SrR&itfSCt^T^So 

[0 0 3 0] ±IS^AXgBlc43ViT, SSSfdbi&ffiiif 20 
StcsI? dSAfcffiJtTcX) »C'>'J3>0 

ISS{fc&B)fi. {5itTS«fi££WrS7E3fiX&9. N 

1 , F e, Co. Ru, Rh, Pd. Os. Ir, P 

t. Cu. Au. G e 1 #XH^Sc#<Otc 

[0 0 3 1] IS 

ISfifbflEiftTE 

[0 0 3 2] Sfj#CD^ffiT'«. ¥«#!£$ &Bt& -f X 30 
>&A&. 7'7X'7F-E>;yS^l: t toT, ISHdbfiE 

So 

[0 0 3 3] ^(D^fttCiSOT. ifc£li<b<£it7E?it£^ 

rr^isMt^ca. cvdsw7^u>^s 

&<h*C5*t*tS;4>. Xbr^-£ffllr>TlSfi{t<E*7C*££ 

E>*lSo Sfc. *§J|[b{£ 

m7cm^-aWT^m<Dmmt, 

*4$fcTt>&<. SgUdbdgifi 

Tvmz^-t 2>mte¥m&m±wizmi$LTMi$2ti. 40 
Ml&MfrZm cf ntf. *Sfi{bffiii7 t* «•££■*■ s»m 
^^TffiiC^LTJgJ&^nsctiC&So tefe# 
fSWTtt. 

*»0«»-rSit*W--Cfc< . ¥*#Kftl::fSAft:(Bil7c; 
^^®jx#tx«. BKaiHJfc: 1 0 nmg*©JPS©*fb 

Si [a] -N i ('>'J1M F) + S i 
-Si [a] - Si [b] (ISAtt) 
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[ 0034 ] jgAxax, sg&itfemTtmt l 

T-'^JF (N i ) IttafeXNilK 

[0 0 3 5] St. ^{b— v 

/ r)l J P, SfS-7^;k fS-'y^JK KS-7 ^t;K 
VLfc—y'rJV. mt=-v'r)l'. l&Wt-y'rJl, mm=-y 

'T)V^<D— "J trJUtii&igMt L. tK. 7)F3 — ;k g?. 
7>Xx;7£7g<&<h-rSjg?&. Xii— 
ib, '<>-£>. f;fx>. +->!/>. ra^-fb^iS, ? 
□ d*;ua. 

T#S„ t 

fc, X>y'Jr;i/A^R4 ] i3^®LfcXX;i/V3 ><7>£p## 

[ 0036 ] %rz\$mtmB&m<Dmmiz-y'r)i'mte 

fc*W4=y$r;|/©fls£<»« :#*£-&. x-y^rjl/^-^^- 
Lfc^bKS^fiK-T^^SXfcJ:!,^ C ©ok 5 &*&?&£: 
LTte. ^Mi^lbmttSiKaoOCDCOhlca Diffusio 
n Source) £fflkS C i^T'^-5. CCDOCDj§*&£/8 

unit t®sEI±i:IfL. 2 0 0‘ClSTMn 
CAT. fMUcSHb ~> U Zi teOfcSH. 

-fb{)g3l7C^(CX OT & l*M£X& S o 

[0 0 3 7 ] sea^bffiJi7c*o»A^fttUTtt. F- 
e>^)4^N i K£X/Xy^ftXJ&K’3‘S;&?£<k9 *>. 

sSIpT S btAXf. 

[ 0038 ] *it, ±jB*sswbigc«, 

»»<bffia7c*sas(i $i±7i^GfT 

is»fl:<Ea7£*fe»ALfci|iaft:*siniaffla-r* 
t. tsa<b<EJi7c*ift*a'6K: i i t afrttrtfca»f s. *■ 
UT*Saft(E3S7E*tta«iLb?-3, #PSgt»cliicag>?)^ 
^aKjttjaEw&f^fflSRSb. ^*^«sriis«<bs-a- 

-5c 

[0 0 3 9] COiga'fbSr{S3ft$4±-5f^ffltCl|bTii. 
2^tB®AlrJ:D. ti¥0 6 - 2 4 4 1 0 3^^*. # 
i?0 6 - 2 4 4 1 0 TiSLT^S. SSS 

^b® Mytm t#LTMy'J3> iilSffiibffiitTC^ i IS 
-&U yUf^KdSMSn^. -?■ LT, ->'JD-d*Kt 

u n ^iS'&^RjcLT. »afl:#*afT-r 

SItWoft. cntt. IS^b<Eii7C^t'>U =i> 
oH^P^ESi^m^avU >®R?WE«l:#tl:i6 

UfcfeTSO. N i - S i pgggBSd^igftS i - S i Pel 

. 0. 6%(5i;@0, 

[0 0 4 0] N i ^-^aS-fbOEilTC^i l-Tffl 
-> U 31 >m £ M SYb $ i* S S * X x )Mb-r -5 t . 

[b] -Si [ c ] (#H5f) 

+ N i - S i [ c ] (y'Jt'f H) 



[0 0 4 1 ] 7d;43. ±IEORi6^;tc43liT. [a] . [0 0 4 2] ±IEOSJ®SC»4. '> U -tt-f K + ON i W-^ 

[b] . [c] i Jg^&gSrSLTtA 50 i»SM»»®’>Ua>«5S I [b] ig^AB^It'Sfc 




( 6 ) 
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iblZ. Si [a] - S i [b] 

S fc. N i 

KtLbO, #IdcftStT^5ut«SI/Tli5. £ 
fz, ISft<bSl6**»7UfcWfjilT. NiHSi tlS'&L 
&Sbbfc^Sg (Xtt. SgHfiJcSO&Sffi) KM 

x£DN i S i, 

n* > U tM K«*T?*S*<b«oBlrt 
TbSCttS;^. dW-yj-tM *SJ|{kt£ 

OlSFPMiltiutT-, 7ti:LT5t®T€?5. 

[0 0 4 3] FPMfflltll Zydr;l/y'JD - 'f K SrM 10 
W»lTiSTf5FPM (50%HF£50%H, O, 

5:1 : 1 TS'pLfcX'y? t > h) Srffl <Afc£!HSTife -p 
T. FPMT3 0&'lSX7f>^lT, X-y^y^K 
«t 57t©*r»&K «fc -a. Tr y >r)V -> U IM K OfiFSE*t»B 
T'^-SfcCDT'&S. 

[0 0 4 4] F PMfflSK«k^Tj!gaffc£ttfci'U X > 
Mic«7F^a'JtcFPMic<t^>7v:^^L-Ttifc. ;©: 
<hii, ISIi'fk£*l£SIiKKte— y tDl'tfM&L, CCDM 

£*lTV>-2> d t £iSLT^-£>. 20 

[0 0 4 5] fcfc. 

x*;i/^— £#x.-5Kte. jSjnS&ipK:fcuT4 5 ox:u± 
TiDf&f *U£J:v»;i £fc. 

<75±®«6 5 ottra. cinte. is^-fb{Sji7c^is 

#fl*¥»#B©Bfifk**3tfT L£«A 
«fc 7> (d''5fci4)TSb-5o &p||fk{iljl=^^ iKJ&U&y gE 
^TiHkbtLi7t, !Sllfl:ili]ft7c***-to«»K 

[0 0 4 6] £/t. SSiKklSKSSUT, JjD^mSKcfc 30 
0«Hfl:bfc^Bfl:*IKf4ISaiirtK^RB3&*^*ns» 



><Ew 






■5-ClT, -?-©#ilRglS# : £iS£iHkU .£it&il*]<7>APf§£r 

-5 £<!:«#£ V 

u. ^©jboi»j^J4Ba<toiBoiiiij»ffla«tot>iS5<. 

Ift:^lcij5 0 0~1 1 OCCttS, =kD$f£L<« 

6 0 0-1 1 0 0tit6. H^wa^05±EE« 

[ 0047 ] d odist. ipf&flaaroftfro i:i 

+ ->?l/- if— L^L&jb* 40 

<B>. ±JBbfc«fc'5K:x*~>-7U'— tf-KW^oJjgfcj&flg 

t«f>o€?*i^i;TLS5i3^-nd4ab-5. *Hc, irt 

jg-ffc^fKT. 6b^TLSa fc ItTte 

< . 6>:3€f7&*£T£43^n;d*& 

-s>. 

[0 0 4 8] ^tCDtzlb, *§S'fklS&. X+yYl/- if 

-Tt^Mtrr «>*§•&«. i^-riiD^saa^iSbT. #as 
gB#£*g||{k£-tt\ i it £■**::<!: #31; ft 50 



10 

-&<, S£-?T. ^OJt7x-JHgT?x4r'>'71/-tf-S 

«ate&«T*fcft©fflssiii*M!i 

BgTfTb d <hrt*SgK&-2>„ 

[0 0 4 9] Xfa, 

MtLT, i£fi0. 6~4ym. <fc 0 £F 4 L < (4 0 . 

8 ~ 1 . 4 

»t5RTA^96nTl>5. #fl0teK>rf3®JR& 

~ 1 1 0 OTK^BtHTiP^n-S,, L*'U RTAS 
«x^->v U— if— ft J: 0 &RHWHPIH|j&*SlA&i&. *« 

©fs±ica***£'WTf**. 

[0 0 5 0] ifc, ft&CD^&tLT/tlUXfgiiSieDYA 
GI/-tf-^>YVO, U— 

#ici^— vf-^^nr— \*m&tt<Di'—*f-mn&i&m 
TS£*ffl*fc*VVWAftS«ftlW*f§&ftS. ^<0 
^2i®ISzS (5 3 2 nm) . |g3;SSia& (3 5 4. 7n 
m) . g§4i«gJl& (2 6 6 nm) M 

AtfU— if-/i;i'XftS«ttRl~2 0 0 0 0Hz ($? 
JUBlO-lOOOOHz) , U—tf—X^.JI/^— 
fgg2 0 0~6 0 0ml/cm' 3 0 0 ~ 5 0 

0mJ/cm’) t-T-So FLT, 

oTflSSJL. Z.<DmcDmVi\z — A&Mte'&ti-ttm (X— 
n—vy-Jm £8 0~9 0 %<h L-Tfrbo 3§2i8Sa®& 

&«5t. ¥B<*a©rt«Kt>i3-K:i!!w*efc0, Mit 

x * ^ - b m ■&■&'>& ^ 73 1 r t> & ^4k ifi oi m t & 
z>. -^-ntxxo, tax^--^>j»*d:nsfc»is«fls©tf 

S2c. 

;u— Zfy hd4rB]±T-5<, 

[0 0 5 1 ] 

fiET*B«flSffia7C*S|i§!* (yy^'J>^) t5kt 

SSttfc-r*. ^:^bjx( 4. ttafl2{EJt7C**yy^U 

>-!7'-?Z>fc£>lZ 1 5^7C^^fflO^-5„ kLClT< 1 5 ^tc 
A s. N. Sb. B iTS>§. yy?')>{ff£ 
t><D$k*>&^<D\$ PT$>0. ^btSbtlil). 

[0 0 5 2] *»Bf3*lr»TJBaflS<EB7C*©»5&tt. 

IT 1 5»7C** < &5e-r*««*»ritL, iD^SL 
t. 1 5*7c*s^«”r**«cisafl:ffli]#7c*®»» 

S-&. iit5ktl;J:0fT7. 5 

«7n*^^SD-r«.lSDtctt. ¥^»KH^S(k{Si3i7c 

^7XYF-t:>yfe J P'f 

[0 0 5 3] 1 5®l7c5g^^jD-r-5«a« (^7^ U 

«*) «. tta<kSnfc¥*»flE«©^V^-;HgJsK«*i: 

rzmm. v-xmm.iitf.zmm.x.zfF 

hjtzm.®.-(:$>z>' v -xmmtu 




( 7 ) 
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t 5 : AICA 0 . ra^MC«ttSt{b©&«>©Ttt«l 7 E 5 tlO 
i»AlSStf- 5 i«t**T?S. X*§£ffiB&lbT"£&„ 

[0 0 5 4] i 5]&7cSt£-?^J!jaX&^<7)xxXte, %fcik 

v'jnm Sfk->U3>1, SlbgHbX'Jnx®!^ 

[ 0055 ] 1 

fglgt) 'J>f£< AfcV — XffiM<tfeZ>Mi£R 

■a f i/ -y > mm t fs. %> m wl < n y £ $ a* $> n «\ ssaf bis 

3t:x^<73R&S<73fc«i>f;:li-F:)fT£>-5. LfrL. 1 5^tc 10 

lb£&-5><73-C£?£LO. ®oT> Mli[b£{!5iiX-57C* 
W|^iXg<75^1w< — x>y L-Tg^ ¥ 

a>& M&Btfi'fZXlM&if? Z£H. 1 5 g=7tSt<73?3s;!JD 
V-XUSW F U-t >mm^0^:^< t5Ci 

[0 0 5 6] 1 5^7C*?:as]JDbfc®^CD 1 5^7C^jg 
fttt, ^*<*:«trtKa?¥'r*tt»flSfi3i7C*©««©l 
OfgttS. 10"~10" 

atoms/cm 1 X- y— TfS»{b<EjS7C***3»#XSfc«&, 20 

1 5^7c^igtfttl X 1 0"~ 1 x l 0“ atoms/cm J t 

T*. 

[0 0 5 7] *&A<bfli£7C3lt«>l$£ &y*V>in 
«, JP^fflll'XSXigEtC.fcoTff 5. iD^MaiCJ:o 
T. *8iHb«Sii7t:S!l« 1 5^7C#S:^iOLfcM^ «fy 
XD>y««) Wv9')>it) Stl 

■5. A(T)*£||Yb<Jgii7nPil<73PfcSX@ra:, 1 5^7t:^S:^ 
4nbfc*«Jw»||ftflEai7C*S®v»l!l6-&* (X'-y^'J 
>y£-tf-5) 

[0 0 5 8] C(753bD^mS«. 'f- FH@. tf— FBE^ 30 

Mtftmz fro Or- FEttty- h««»— 

^flTO&GA^O) « ¥3MMS<Z>*8iIlrfbl»#<*:. $£11 
t>iSMlC±lf^lttl»Y £ £e.7 l j;Vi t , SEoT, H*X<=><73X*I 
fcl 4*t^sy- 

4£jg#:gEg<73l£,llP#l;:;£is6G*lTO<5if— 

WtttffiJStt&i: XT**#. 

* x x 

TS 5 , WfgH 4 te. ¥®#SgCDlf^ 14 &S&X>£tOfc 40 

a6lr^46bn-&S^^#ttTS.-S>„ 

iftli. o< GJgtri^^Tfeif- F««*mXbTfflU 

*#gfl£fflO&XXl::J:D. 

[0 0 5 9] ^fcXfgBfHC-fcOT, £SiHbfiSjfi7T;SS<OR£ 
^xg^lSg-fb. mmit-tzfztbiz. dWXSWW K, 
*Sft'fbLfc*S®S^3lft:KCU—»f—JtX«^3tS:flglt 

Cco^bsM (feyx-)F) l:i^ 
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L-^-T O^XT £ X X^T^-S. 

[0 0 6 0] ISllrfbffiitTcSSteN i S i , CD#P < . ¥'M 

tf, ytT--)l<DX.*)U*—\Z£IO> N i - S i 
mzti-t. eafttesisfcfi^FttffiKisn*. *sv> 
BNi-Si a#L 

O^X&£fci6T£>&. 

[0 0 6 1] AfclflrTx— )Hb <t o T. ^SS-fbliEilTU^ 
^Sj^X^fci&lxA'^&XXyF^-SrTlf -5 X Xd*T 
gZtcft. 5 0 0t;a±TMt5^tT, *§i&'(b(Bit 
S*£IM&£-&*£Xj&*T*, *fc. MSRFr B T^^<X 
SXXfcT^-5,, MIC. >?"j9 0 >y®JSS3(l : f]g^fS 
^tC^/TT-Sfc#). yyj'ij 
m&tti<. &&. m 

aibEEiiTrmcDI^SXgOSn^g^cDXKlJ. tfy* U 

1 5J£7c5B/^S&ly&<^££T& 
0, 8 0 0‘C~8 5 oms. 

[0 0 6 2] SfcftT'x— JFXglt43V>T3fc£!iaXrs 

aBsm. 

£5 izT -So 

[0 0 6 3] %7——MZ®.m-? : bytm.\t, It->71/ 
-if— ^fflOSAX^T^S. #J;U£K r FX+-/71/ 
—if — (iSft 2 4 8 n m) > X e C 1 X^yV ly — if — 
«S3 0 8 nm) . XeFX+y7Wi f— (#tfi 3 
5 1 , 3 5 3 nm) , Ar F X4r ~>X ly— if — (SS 1 
9 3 nm) . XeFl^yVF-1 f— (ft!4 8 3 n 
m) ifc, 

:/& if ^yzftzEttm o5uiist$5. 7^;u 

X^ig^WX^'>X ly— ^ if— ut^Tt 

-5. 

[0 0 6 4] <lil0^i£i:LT/'UI/7.^liS©YA 

G ly— if— -^Y VO, ly— if— 

ly— if— y -f F®lg^C0 ly-if-SS^ffiffl 

S2Fi^ ( 1 0 6 4 nm) . g2 ( 5 3 2 n m) . ® 



- 6-5 

r°i 



(3 5 4. 7 n m) 



4 i§SDli& (2 6 6 n 



m) «ajxtt'Iy— tf-/’UFXf8JgJS 

»l~2 0 0 0 0Hz (»SL<H10~1 0 0 0 0 
Hz) , ly— if— X^iF^— 2 0 0~6 0 OmJ/c 
m 1 ('ft^KltCli 3 0 0 ~ 5 0 0mJ/cm ! ) ttS . ■?• L 



T, l®tlct*-A^a®±ffilwigoTBll ; tb. G < 730# <73 
t»ct*— A< 73 ata-&t>if^ (X— A'— 7 7 ^) 580 - 
9 0%ALT7f-5o £fc, /\';UXJ5j&gc^iS^^<73X7.)l/ 

— V y F ^(o] AX-5,, 

[0 0 6 5 ] ^ 4 f¥«#:®©® 15 )cXSFtx 43 ^iT, 7 N’X 

— X>yii. HfllB 1 5)^7C^*^jlJD$tl7c®^754V — X 




( 8 ) 
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uy ^MEl 5 



[ 0066 ] •?-©&, ^mfcsiz&LT&nzti/ty— 

y-hmmizM 

i6iTz¥m<*M&yy*ji'JBi$m#£T&. y-hm 

«. S^^ag&JKDlitrfB 1 

m my-y?>j>ymm) ±izmey-bt&mm&jn, 
rmtittz. 

[0 0 6 7] y— hmatC^-&LTiB^-& 

Mcv-xwstf k vy %>©-*?«& 

u. s^ot, y — hmffivxzz & gmT & fctrT , ± 

h ■U'omm £y-bmMttfmt£-otz.m&ftz>z 
tfc. ±®*^Iti (v- 

7 S*tFH>S«) ty- hmM£&te\Z&?Z>£ 

o\ zMtiZ-r&Z.t’b, lIA^itl 5*7C3H*^J)0^ 
(7-7lliFK>l«) ty-MSt 

^ z. t b i>im-c$> 2 >. 

[0 0 6 8] MlZ. 1 5^7C^^JD (V — 

xmmt buy >mm ty— h«« £©««**—]££ 
m$>z>.iioiz&f&i,rc'&, s 

m&ttezmm ±\zMw,y-hmmti&&fruxy-b 
mm&Bi&L. -z-com. y-hmm&Tx? tur^m 

VHTtmZmuLT, ±»6IT, V-7IWFI/ 

y >mmty- hmmt^vz&mm^m^im^mi^ 

f^Gi: t>T€£o 

[ 0069 ] -^ltwiz, y 

- h ®i t utiii:f nt i/» 5 1 1 
2(D$$mm&y-bmffi<D-ffltLTmi$L. mmsA 
mwmmtyrom 2 ovtKtfaft: 0 £*rr& j:? tzm 
2<D*$mim&/'<y-->yTzzL£izj:?T. y-hm 
M£&m&T$ii%im&&mti:z>m&&wT&y— h • x 

-Jt—yyZfh- LDD (GOLD) «|jg £*#•£> G tifi 
T^-5. GOLDtgjite, * 7 Fxl/^hD>aAI:J: 

i i A5Tt^. £fc. y 

- bm&rf2m<Dm&$:mizw.mLrctf. 3msx±(ogr 

[0 0 7 0] GcDcfc^tC^fgBJllJ. X-I" «$©*#£ 
stA •& izirvmtzzfc&iom? &{pm-t & g 
£. ffiot, BD/t^PX©. 0»J?U£v h u yxiHlSSi 

dt-e#S. B8HG. TMJ^AHKON^t^HTF 
TtPf+^)HTFTSgll;Sa5iifittSCt 

^*T#-5o 

[0 0 7 1] 1 5 

7cS§;fc*ltT&< . 1 SSTc^^fo^iDtiCACJ; 0. 
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20 



30 



40 
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1 5®=tc3SI©*-4: 0 



BJLTO-5 



iD 



(Cli. 1 5l^7C 



3S)gft©l. 3 ~ 2 1 3j^7t;^i;liB, A 

1 . G a , I n, T i TS5. 

[0 0 7 2] ^B^(D^a{b{E3i7cS<D^SxStcJ:o 
T, $o^-fb[Ejl 7 t:^}^iS^ 5 x 1 O' 1 atoms/cm J JJi.T 
(£? S L < IS 2 x l 0 ' 1 atoms/cm 5 KT) lCiT{£S£ 

[0 0 7 3] IttTliSIMS 

ftm tCJ;£;&ffiTBS#2 X 1 0' 7 atoms/cm 1 
•5 Ac*. ^n^T©»ft£tl^*G£«T£&lA. LA' 
:£BjSjffl*tC^tN&SX*§£fT5 GtT. 
<ifeixi 0"~1X1 O' 5 atoms/cm 5 igglC^T. 

ss imlas stTc m $ n & fc © t it « $ n * . 

[0 0 7 4] 

[f891©IIS£©JB^] 0 3-13 6 £ffllAT*f£B)3©3l 

-5. 1 5»E7C5!ltt¥»#K:N3! 

< Dmmm $: tf 5-- tz > 7c*x*o, ^^ajcD^MiD^ii 
«, Ni®7- h* U'f 

[0075] [ mmmmi ] m 3& m ^- c , 
m & mwt . m 3 (a) mio^i 

L. S« 1 0 ^atcTite^ 1 1 ZMtiiTZo *« 1 0 tc 
li;tf:7X$4£. 5^3=®. X. 7 5 v 0 5S1£^r©£fei^tt3E 
«. ^axU3>SS, li:xf>Lx*i, CuS 
IS. T a . ff, Mo. Ti, C r f OlSa^StlfiX 
g ifi *~> "ca ^ ( y\ xiy * fj ^ g x )(C by yz 

( ommteMWL & m ^ zz . ii-tfi x % z >. 

[0 0 7 6] TSUHllB. 

m . m ^ m - r ^< D ^ m < mm > asio ±c»«sns 

Tifi^l 1 (Ctt. C VDftliiftSlcILfc 
itU ' Jziym ^, i«fty'j3> 

->u=i>3S«* 

^K'fblCj;t3T-?-<D*B?rSE'ft;LT 

•>U3>J«SrJ«l|)lb. G©vU=i>^Sr^4bLT : b«fc 

o„ 

[ 0077 ] Mtc. TifeMi i £L t. ^yy'x^y. 
ynA. ^fbT;i/5 



50 



««>#»*» 6 ttwsn-sfcji). 

[0 0 7 8] TifeKl 111:, yyXXCVD. ^BEC 
VDffi. ISCVDfWlffiffiT'flMl 2 5f£lt 
£>„ GGT'li. MJEC VDi£T'# ( ffiM'>U n 1 0 

~ 1 5 0 nm®j?$lCJ$Mt*5). X5XVC VDftliB 




( 9 ) 
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KC VD&± 9 tiffins. MJECVDffitSfiJc 

^XTCVDftJ: 0 
(0 3 (A) ) 

[ 0079 ] a\z. ^nuuki 2 \zmgkitfem7tmzm 

Af^o CCtll fMl 2^SH&firtHEil7C3!i 

fcT±— HiilAX. NiiSMMltl, HCDtKSIS: 
*fc»m««rr-6. xet- sfflv»Tttj»-r*i:ticJ:o 
X, il3iLTNiI«Stl5. m&V—vAA 
CD?||£gtS. 1 p pmft±ffS L< lil 0 p pmE[±T® 10 

n«igffln&-s. ni gittigj'rbfeiitttJiise. 

fttAj&X (S3 

(B) ) 

[0 0 8 0] f LT, iJDS&jtPUSS^X. iSgUftHEitTC^ 

***ASnfc^*4Mltl 2^M1L, 

1 5&Ml$TZ' m&WgkftlZ* 
ttlfiliL'- M4 5 0‘C~6 5 0t, 

0 OX— 6 5 OX. B#RS]4 — 2 4B$ffl£TZ, ti&M 

mz&KTit, ¥m&m%ffi±mz-y 'rjisTcmrfm-r 

SXci*. 20 

IPtilij^iSStltStSfiill&Xflnlll^IttE. -^CDX; 
fflfcittlMfctfJifT-r*. (0 3 (C) ) 

[0 0 8 1] *£*SiN»#:BI 1 5 0V-XS*Jt 

FU^>«tt£fc*#l#*^trtBttl::i 5»OT?!?£ii 
WWHSinrT*. *f ¥#»1 1 5 ©^**;hbj**« 

1 6 t LT14, U->Xh, Kc-ft'A U D >£c 

HCTttl 0 

0 nm<Dm£ <Dm.it is') n rt$ — ->if 30 

LT?X 1 6 Sr^fifc-T-So fir, X7X7H 

^;fii£&£iiJ;-yX. HiRifttil 5^7t^ 
^iiOlT, fiffil 511 1 5®£*in^U 5aJ* 
^-T-So 1 5fl67c5g*^J)PSnX«t*'o7S:®«l 5 b 
1[±. & X' y iX U > A f§i£ £ D¥ A\ (0 3 (D) ) 

[0 0 8 2] mm 1 5 a © 1 5 ^ 7 cSt?@tf tSttX y ^ U 
>?mmi 5 b®il3&fl2<B£7cXtt£<Z> 1 OfStf-So 
#^i£#iMSi<©>;£?£TtS®:® 1 5bl:ttl 0‘* — 1 0 !0 
atoms/cm’ X-^— T»S'ft{iJi7c:5fe^S#-rSfc«>. 
I®15a©15i7c*®IgHlX10"~lX10 40 

! 1 atoms/cm’ it5. 

[0 0 8 3] &11. 500-850X, ±9£?£E<tS 
5 5 OX-6 5 OX. 4~8B#P B ^S0f^®SLT. «y-y 
^u>xs«ti 5 bfcja#ufc»a<t;ffi3i7c*sy-A 
^S.lXFU"f 1 5 

5 a-v^iOSii. ± mi eh > lx ■=>-£- 
S>. V — xm*lL&.Zf\ t l''(>m*!L£tzZ>fc%Uzm\slt1t!s 
^kitfemTcmiz i 

i . 1 5i&7t5fca*P<9(§#Hti. V— Xffi# 
K.£XF 1/4* ASgUSiXc-SM^XN i P, , NiP, N i 



#PB 2000-252474 
16 

i • • • (h Uo /c^acT ttcStT^^EX-So Cl CD li o' 4>c Sit3 

##l:«ST*0, TFT©ttflniHiA«i:f?#b& 
0>„ (0 3 (E) ) 

ncDio^matss; d. mm 1 5 b ©»aib«gjt7c* (n 

i) WkS.lt 2 X 1 0 1 7 atoms/cm’ i^Ttl(§;Tc? tlS>o S 

ft. 'j-7.mmtts.z>mm'BLU\ t i'i ymmtu&mm 

llffittlSftifcl 5i£S#&ete{fc3-frX. V— X«*i 
<ht>X£-So 

[0 0 8 4] -?- LX. MS-fb{£ift7C^©^Ig^tl. 

1 5 *mm 1 5 a ©:£a$t> L < tt— «#*y -/« 
rcxflt >®^txc-i)ctDnatttr/'?^-->yL 
X. 1 7£^jrr*. Mftll 7£flH> 

XT SltfdbtA. 

[0 0 8 5] *fgBJXtS. .^S{b{Eji7cm©l^*IgH5 
HSH>X. ^^C{Sii7n;#^^*X^Ky-y^U>y® 
m\Zi£LftV — XMmik.Z£ F K 1 

5K7Ci££^ADT'i>Xcl!6, IftaEXSKS-raWHHISffilt 
nctms. *SISfi®ffiXttV — A®«&rXFly 
X >i«t&5d«sy7^ !J S 1 5*$3s 

fips^y-^eg^ny-y^u >y 
*«T*a 1 5*#un«i**»fi6Lfcfeft. ss^-©*** 

[0 0 8 6] [»12] 0 4$fflC^X. 

*nss®sits. mmmm 1 commmA^ 

&& »Ufcfe©T»5. £/c. ^agft:Jl®)5K£(^©y 
- Hft»K©»J5K^Fft*wr. ^S£»Sili:®[i 

X&-5, 

[0 0 8 7] trELjtS«*ffljSEX. ®«2 

0^®±(lTS6M2 1 &mi$TZ>, 'AiZ. fi»!2 2 
tl/X 

X*. MRy'J3>i©iIli2 0 - 1 0 0 nm (ff 
SUIJ4 0-7 5 nm) tt5. C HXtS^MMil^ 
6 5 nmit •S. Xtis. MJE^C VDfeTifiScbfcM 

k~>u n >a<t®#©JKK^#^.n-2>©x^txtsy^x 

[0 0 8 8] ^M->'J3>lt*a5f^M2 

2±KVAi7*ft»K2 3S»ricf*. 7X^I6il2 3 
ttS7'?A-->ynJ;oXPiP^2 3 a^sstsxisc, 
HCDp§aS52 3 a***e*<t(S3l67cJR©*ttlffi«S«^-r 
-So ?/^«Sl2 3tlX«l/y/Py SE-ffcv'Un 

llT'ttl 2 0nmf©t 

{b'> U n >KX^fi£X-5o 

[0 0 8 9] IfclCfifij&ffX 5 — 1 Oppm </> " y X ;i/£ 

y / — Jllzmfr tT 

>D-PSl:SPilUL. $£*&2-frX. ^S-fb{Eit5r;Sg 
^^512 4 t LTN i Ji ^ T A A &&& 2 3 ±11 
®fSXS>o dCDtt^X. xy X±tSTA ^116112 3 11 
tstte.nfcliflp® 2 3 aHfeCiX4 £ J#^^2 2 tgLfc 
50 ttc^i/i-So (04 (A) ) 




( 10 ) 
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[0 0 9 0] '&\Z, #fc*PF*3T'4 5 Ot, 1 
mt BL©^. -'y5-Jl'&maL7tmi£2 2 
12 2 1C— y'r)l$:l&W)'£ J & : btztf>, SP#*t*Pl*3T'. 

ttnasc. 

4 5 0~6 5 CC, 4 ~ 2 4 

jraf&CcfcoT, ^WTm$:w)\z7K-r£o\z-y5- 

ji'&¥mftm 2 2 ft&&nbL-D-z>. MUdt^-a-^. zz 

T'l£5 7 0t:. 8 BtP^Oio^jaSSrtT^. — y^r)V^ 
ftSgS,f|i|ffi2 5^®tt5. (04 (B) ) 

[0 0 9 1] rcDXgTtt. — y'T)l^mimZtzmm2 10 
2 a-ZKfoVrz—v ypl'/'J+K H ^(SSfcWtCiifT 
U *«2 0©a6«ffi»C«UTeK¥ffKj*®Lfctefi 
®igc («j£S®Bt£«fc.50 2 5 b &Mf&ZtL2>' mf&gc 
mm 2 5 

T©- 5 fca 6 . t 

•&. &&. mm 2 5 att*3*fb<e«7C*;tf»ASftfc* 

JTTrab-oT. 

»#T-Sfc*. PH^lCte^jST&S,, SfcIMiAfcM* 

2 5c a«SS(t;{E3S7 : c^^ibL-^75''ofeM^T'g. 0. 
»Silfl:3#*3itTUa:3&»-3fc««T**. i^T. fttfiJcfif® 20 
m 2 5 b;Wtf^14fE©*?£:®J&T^©lCSLT^ 

[0 0 9 2] TEM GSiB£!«?MJRIt&) gg?(Cj;& 

<h, HSft«^gift:8Ur*5ViT«S*£S««2 5 b©MII® 

cnsoisatfcoartiw* 

o } SHi6n?a& D . <ioo >$4. <111 >l^ro^ifi]tt 
&ms®ii]±tiw]i;t'£>d. <1 i o>ttjWBattiw-e 
2° laifM^tcge.t.i-ri.^o ccoipic. ttjfcftflm 
2 6 bT?tt#JHHOMii»]||oT^5ftJe)K. MS®# 30 
TcoH^co^-g-^X A — Xlzti 0 , 5fcM-o#d**?T*MC 

[0 0 9 3] te^. 

lc. MS$i©l£ftteT&ayT& £>£:&. ®#tcrfetATM 

c©*t, 

comm&mm 25 b £«£*©#►»*-> u n >«©ms« 

itl4£<g&oT©-5. 2 5bteMS®#lC 

rfc©T. zip 

©ftAttJ&«SfcTS£-tt.fc<»-&lxT^*fci&. MS® 

#lz:fc^TMSte^SMWtca&0. MS^ffi^icsg 40 
-5 b tz< bMta^Tb 

•5 „ 

[ 0094 ] i^tc. tmmz, mt -> o p > 

RTfc*v;***6*gt2 7£Pf£-r£>„ 5 

b -v- 

>^fSls£2 6 a 

(C'aitl'S>=fcplC-r-5. fit, 1 5®=x;Si?i: LTP 
CJ » SriSJOE, 1 5 ^t£^»P^ 2 6 c Sr^fiJct- 
-So «^S®^2 5 alc?5#-r-&--y'5r;bii^li. 

®SI 1 ©(§•£© 1/1 Ogg, IP*, 1 0" ~ 1 O' ’atom 50 
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s/cm’ iiU&fztb. mm 2 6 c © U >©SSli 1X10 
15 — 1 X 1 0 ! ° a t oms/cm 1 ch’^-So (0 4 (C) ) 

[ 0095 ] ^45, 1 5m7cmitmm2 6 c®isa3iL 

XT«2 1. *«2 OlZfciSUJO £41 £>;£«>. Tite^2 

i ^xc«*«2 2 ^cD&fevmmvzbiz-imm&n i sm 

4l-5o L-a^E. Z (D i p £c 1 SS^teJS^TF 

[0 0 9 6] FLT. mtinmm.2 6 c Z&J&LfzW:. 5 

0 0~8 5 0‘CX?2~2 4«HWOHPlWaa*ff^. &.*? 

yX 'J 6 a 4’©MS'ft(Eit7r;5!l£: 1 5^7C* 

^110^^2 6c 'stiMtT. ®^2 6 c 

1±£ (^Sb^rSllS^ePT^-r) . £ P ETMiSft;{£it7C 
^a* 5 x 1 0 1 1 at oms/cm’ 1J/.T. 1 X 1 0 M ~1 X 1 0 

1 s atoms/cm 1 lZ®ili£:Jafc^fiKjS®^a^#£tl-5» (0 
4 (D) ) 

[ 0097 ] tta<fc(ia7c*i»*iSja*»Tbfc6, v 

Xi7l&mm2 7 Zmikl'fzW:. i«(2 6S;««2 6c© 

£a$t> l < k k >mmtuz> 

=fcpfz. ®JHt2 6 a^ft^Ms!cI«Xl^t^M 

t &SKTOB 4 MH* t ft 3 <fc P 1 C 1 C /1 ^ - - 

>^LT, B,ft(D¥m&m2 8ZKl$.-?i>' 

[0 0 9 8] ^1C. T'pX'TCVDSiXcttMJEf^C V 

DSCiO. ¥i#l 2 8 6So TSftlft*> >J 3 >T 
3k-Sie®lK3 0 c©i^jt)®3 0 14/'- h*g 

SlSiM5fc©TSD. ^-©KJP«5 0~1 5 0 n 
m iz’t’ Z>» 

[0 0 9 9] 'A\Z. m&M3 0±1C. y-MS3 1 Sr 

Mtirtz. p t!>^o s nxc ->u a >. ai, t 

a. W. Mo. Ti. C r ^Oi^S4*^®4 > ^ne>(75'& 

^fflb 5 Ci/ 45 ft 5 . 

[oioo] u±<nT.mTmz>nrz*m&m 2 8. 

130, Wy-Ml3 TFTS^at 

[0 10 1] [^M»Si3] 0 5SffiO^T. 

M&mw-rz>o xmffiMM «, *«¥*#*©»(£« 
(/tjr-r>y») tc. ISafl;fig3l»7c**»5ScUfc'b© 
-z-vmz. mt&mm 1 xitmmmm2 tisimT 
&>z>o ^r*. 1 x\tmm.w^m2-^mmt'fzx.m 

ic^oT. ¥*<*:Wa5lSaft:iTfft». tte.tiXcMSM 

p>y btw¥##i 3 5§Mt 

-So (0 5 (A) ) 

[0 1 0 2] #;<, 1 . 2 tH^ic. K{b->U 

3>IKT/j:^-xxX*feiStaft3 7 FLT, 1 

5l7cttlTP CJ» SV-Xl«]feO:HK>I 
^icasj&PL-. 1 5^7E^^J(lD®^3 6 c 
(05 (B) 

[0 10 3] FIT, SJPM3 6 cSMLfct. 5 
00-8 5 0 tt 2-24 BtPgwaoiM&SSfT^, &y 
y X 'J >7mm.3 6 d'FoMS'fbajiTE^S 1 SWiTcm 




( 11 ) 
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iiAEPTTKT) . G -9 LTiil* s 5 X 1 O' ’ atoms/cm 5 
CAT. 1 x l 0"~ 1 x 1 0' s atoms/cm ! lZ{g;M£tlfc 
*«**#& ft*. (0 5 (C) ) 

[0 10 4] J^±(DXmTi§6tl/t¥m^SC0V—xm 

11, 2tCifc^TV — FLT>®#£iS 

mait-n^&o 

[ 0105 ] [mmmm.4] i6$i^T, 
m&mvi-rZ' 

^fflj®$r^fiEbfctcDTag,-5>o 

i j!»M3iciifflTSG<ht>ojt6T£>So st. siss^m 

1 7^M3trt5i0JLfcIglC^oT, teT -y :F U 

8 ©^J&STfr^. J Er<D± iz^f— b*6®l& 5 0 £ ®fi£T 
(06 (A) ) 

[0106] #tG. y- 5 1 So fll*. 

tf, Pri^i)0£*lfc~>Uri>. Al, Ta. W, Mo, 
Ti, C r^tDittaLS^JS^Gtl <->©£■& (09 A. U. 
®6^^®|Hl±W'a E) 

y-hti5 in >y 

M4 6do- 35 

^j&Ts. (0 6 (B) ) 

[0 10 7] &1G, y-MI$7X^iLT««l$ 

mn^T&mm.^M.mmw5 2£®j*-rs. 

Jim. «F-x*-cH-hr>^sfTW y- 

MfeiailJS£:iSifiLT l J fc*i«£*lS«i: 3 fc 

Lfco &ffteS0j8®flE8 0 k V, tfH-Xi6X10 
1 ! atoms/W b. L-, ^jfJPiHi 1 X 1 0"~ 1 X 1 0"alo 
ms/cm 1 tTS, 

[0 10 8] a±OIgi:<toT, Srfc^cTXySrffl^ 
SSi7ot<{£jg«7F*ie^M^S:^fi£T^S. 

[ 0109 ] ^MMm&m^Twiz, fcm&pti&yom. 
mm&LVt, 'r—hmM£LT$t\zMf$.-zt\T^2>?&i<D 
mmM±.\zw,2 <nmmm*>f- h®®<D-gB<h lt mj$ 

t S £ o l g ^ 2 co 4$ fl; ffil £ /' ^ - — > y T S G <L \z T -o 

t. y- 

sy- h • T— A— 7 y T F • LDD (GOLD) #?i£ 
£*tSG<h&«mT&S. GOLDII1L *yMl/ 
y ha >aAt;ns^aSft:SS(7)^fk^Klt-rs G £** 
T#S„ Sfc, y— F««a*2JiT&<, 31«±©^ 
mm&t LTfcotu. 

[0110] 

[HiS0iJ] 07—01 6£m>T, 
p^ts. &43, *ffi«fcSttS»*l~4**JBLTt> 

<fc Ho 

[0 111] [ Hffii 1 ] **lMytt*5B9!£T FT 
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\Z jgffl LfcMT^D, Nft TFTtPft^l 

ITFTJB- #«±n^L, CMO SfUgSSrfbgJL 
fc09£^T. IK?gtGtt0 7 -0 9 £ffl<^S. 

[0 112] 0 7 ttCMO S0E§©«tlB#<D±®0£^ 

To 0 7 tc&io-r, 1 1 1 ay- Mem, iossn? 

t^JUTFTO^iftl, 10 9ttPytWSTF 
TCDT^#:)1T$)S„ 16 1, 1 6 2 Ilf ifrl 1 0 
8. 1 0 9 t’7- XSH^OH bgBT&O. 16 

3, 1 6 4 ttTjgffcJ! 1 0 8 . 1 0 9iKK>Eii 
10 ©3 bg|5T£>S„ 1 6 5 it'f— blE&S 1 1 1 £WL 

im-mmttDziy?? bgc (y-brnyyy ba$) Tab 

So 

[0 113] 08, 19M^T- TFTOfF^lieSr 
tftBSTSo ^C430 8, 0 9 tc43tAT:£<0iJ{GNTvTJbM 
TFTOiiB^L, SffiCPft^l'STFT <Dl§r 
®0£5*To £■TFT<D®?®0H:0 7<D&|*£A-A , , 
M^B-B’ TttWLfcWffiBKjtfJfcTS. 

[0 114] ST, l 7 3 7*T^Sfi 

$lSl0 0iLTfflL5. 1 0 OilcTHfe 

20 ItLT3 0 0 nmf©®{l:yU3>il0 lJMt 

So 

[0 115] G-5 LT|fe&^®£^TsaS«a<i|MiT£ 
£<=>, «EEf& C V D (G £ D . 

lMtbT#aiAJ3>|||l 0 2«ItS. #S 
5>'Jn>J^l 0 2©KJP(i5 5 nmtTS. &1C. # 
S->'J3>I1 0 2 _hlG 12 0 nmJP©B'ft~>U 3 > 
BT&SVA^IMMIl o 3 ^MTS. ^ M 

1 0 3 \z\-xn? — n>yiG«fc-oTMP» 1 0 3 a, 10 
3 b^Iglt£>*lT^So 

30 [0 116] :&tG, iiilT 1 Oppm (D-y'rJl'&'a 

tS- y y;F»StfftS :X^ / -JUG*** Lfc»tt«rX tf > 
3^-l;i0l#L, SlLTNiil0 4£Mt 
So N i 1 0 4 1 0 3 KKtt&ftfcH 

PSl 03a, 10 3bl:^T#ai*>'J3>Rl0 
2tSLTL5. ?S*5. #I*'>'jD>itl0 2ttM 
SA'^bLOf, 7X^J6I110 3^®(Stbt!ll:U 
VHBW^t if \Z T D & n LT43 < 

<L. NiHl04yiP®103a, 1 0 3 bT'&Lfz 
tK®T^fi£TS (0 8 (A) ) 

40 [0 117] GSLT0 8 (A) 0«*i«f6nfc6. 

»D«HPrtT4 5 0t, mUSK, 

I->'JP>Il 0 2^G7K*tiiLLfc^, ilPl^TrtT, 

5 7ot, i Ammmmwm^noo n 

ill 0 4*'e.MR'>UP>il 0 2F>9^N i tff&Wl 
LT, fgiklttfmft lt. 0 6 a, 10 6 

b T#TS*£HiM'>U n >M 10 6 b^f&^tiSo 
8 (B) ) 

[0 118] iBaftIli*7Lfcb, 6 0 00. 1 
4B#PsT ^Iy'JP>110 6^M!bT, ##& 

50 S$»£igiflft£-<±, ;K,fitt£faJi£TSG<bte»SL 
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sc, K r FX+y-7l/-f— jt&ISSSy'J 3> 

Ml 0 6CIWLT, MftlC^&LTb^N i 5 *£®!jL 

c t BjifsiK 1+ ->v u—t f—\t 
ICck-^T. 0.5 mm®, 1 2 c mlSCD^tJ; U — +f 
-^iCiiOXLT, #«U— 

&5b>«, b — !f— 3tt£ 1 12^5- 1 0 
c mSKO^XCllPXLTHgjW-rs^tfc-e#*. 

[0 119] ^ic, ¥a#a©y + *;i'®J®««Xtty 

yy^'J>^fli*±C T ?‘X^*6«Bll 1 8 5Mb, ¥ 
#MC 1 5®OTSt£®!jQLT, N^-f^lbMTFT© 

>S^i&l<S®5Mt5. F 

— t:>^**7.lC«7K^T5 

b^r, p cj» £i3sup-T5>„ mmm. IS K-XIT 
F-tf>y£frb>, F-£>y&maP«®**¥a#M 
1 0 6 tC^T^N i jftffic D1 Of&tL. SHjiltJX 8 0 
kV, F — X16 X 1 O' ’atoms/ cm 5 X^SOb, ^ 

SoMlS 1 x l 0 ' ’ ~ 1 x l 0 ! * atoms/cm’ £:T-£>. (0 
8 (C) ) 20 

[0120] 1 0 6 ICN' lit 107 t)W& 

$n-5. ;iT-¥#fI10 6©N' KMHU0 7CD— 
Sav-XR^HF-OSIEtfeO, mm 12 3m 

[0 12 1] C<75^^TlJD^S-r-5CltX, N* 

1 0 7 IC'J >£^jta2n&fro/cM^l 2 3, 13 3 

#SI'>U n 

>MbOSS^'fk«feJ6fC. : t0tt)(C^]JDLfcN i *1, 08 1C 
i5bJT^EPT"M^:e9lc^T<fcy>lC, 

3 , 1 3 3fr<z> j £ti*tuDv-zmmR.zfi} t i"f >mm 

<h^£'5M^ /N -^Si)X-5o 

i *FM'>U m 

■%, y y?'j>y>'>t' izm ^tz 'j—xmmRzt f u-f 

3, 13 3 JzO t>SK/«C-2>. 

[0 12 2] ^(C. *SH,5t->'J =3 >11 0 6 
? — — >yLT.¥mtemi0 8, I 0 9 5Mtl>. 

Xtaox+i'TU— 1 0 8, 

10 9©Mret)J:K (0 8 (D) ) 40 

[0 12 3] '<!K\Z. 77X-7CVDffiCctf). S 1 H, 
tN, 0^®iFf**XlcLT. gfcgpft; -> U X >K 1 1 0 
5:1 2 0nmOf^CElIt5. ifclC. 3 

>11 1 0±tCjP$4 0 nmCD^>^lbM (Tal) 5 
X/l7 5'SSCfeUTf£lb/'!5-->y'bTy- F® 
nil 1 S-JgJ&XS. y— P®niiy >^8sl)0£*lT& 
bs®#S<X>— 9$# (Nft^bSTFKDf+^JbMl 
« tuz, mmc d obft * jujj&m 

XlClHSX&o &&, XtBcOX^fV^U 
— !f-3t©iWliT aMcDfi£MHtHC^ISSLTfc<tb^ ^ 50 
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ussgma, 4>&< t’bT-^^juBi&mmtt'Zzmmiz 
u-if^^iif^nntfibb ®8 (e> > 

[0 1 2 4] 5bty- Fun 1 1 1 5V77tbT^ 
*fiftj&*UnL/Te*«>Ftt4lil**l 2 4, 1 2 5&Ml$ 

T5. ^F*e<t&©®iJn«, iSSfinM^. IF-XiT-F-f 
>y«rfTb*. y— M6»*isajibT'j ytf*m&m\z 
miin2nz>£?\zi,fzo &ma]rajf®JE8 o k v. wcfc 

F-X16 x 1 O' ’atoms/ cm’ tb, ^iJQiiH 1 x 1 0 
' ‘ ~ 1 x 1 0 1 ’ atoms/cm’ 5T5. (0 9 (A) ) 

[0 12 5] &fC. Py**Jl'MTFT<D¥igfcm 1 0 
9 1C 1 3 hfc7£^is~C $> & B (/Jsn >) 5:SsiD'3‘<5. 
^;HTFT5b->X F7X? 1 4 0T*I?fc^, 

&m i o 9 icb F— tr>yxixic«7kJftT' 

5 %tC^SR$n/c^^5>5rfflbA P* lOV-Si« 
RtfFK>S«tiS;-?)l®14 1, 1 4 2 5Mt 
-5. (0 9 (B) ) 

[ 0126 ] v — z.mm'Rzf f i"{ >mm£tz2>mm$: 

Mb Icbfct, b-'X^Fvx/14 05i4b, tatpf'l 
X3 5 0t~5 5 0t, Ilf(l4 5 0t:, 2»#^©])0 

CWll0^®SiT, V-XSWFH 
121, 122, 141, 142, 

1 2 4, 1 2 5 icSsin^nfcU >, #□>**?§ 

[0 12 7] ^1C, |fft-> l j3>iTi&5lP»]«gi:il 

5 0 5Mt5. aiHlgJHKl 5 0 \zzi>?? F*— )V 

«S#»£bTy^>/7.M/5/y^> 
*'S&Stt®*t£»*fcU /^-->XbT, SBSl 5 
1~1 5 GGTtt, £*1 5 3lCj;oT 

NftWITFTtPft^liTFTt5gibT 
CMOS[e]g85:JMrt-5,> Mtc. 0^L/ibsy*-F«ffi 
i i it»tt$nfcy-hE»©BiabE«s>ji«-r 
5. g^lC7k*#Ha4 3 lC^bsT 3 5 OX, 2&fmm& 

©**fl:«iasfTbi. TFT^fr©**»ftMaasfr 

■5. (0 9 (C) ) 

[0 12 8] [HSS^J2] 2k^SS^J5:0 1 0 

2kl^S^J«llifS^J 1 5f»bTGOLD«il 
5rJgfi£L/c^JXfe-5. O L D^ja^^JS^J 

1 tcilffl bttiK 

[ 0129 ] 

®5-^fi£T-5STl i. USS^J 1 ^cy- 

h*6»ltbT, 2 0nmfOlft>'J3>i/10 0 
nmf©gft®(b'>U3>l2 1 0 ZmiXTZ, 

[0 13 0] 'Aiz. X-MIWMR^II^Mt 

U3>12 1 O^MXIC 

m 1 CD«mM2 1 5 216 5®f£-f -2.„ 

^ 1 ©^®M2 1 5b±T i , T a, W, MoA'biatl 
Xc»l4fcU< K^n£CD&&friZ>U2>$tmTMl$-rtlli 
=fcbs„ S fc, 

$(il 0~1 0 0 nm, (i?SL<li20~50nm<tX 
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CLdXtS, 5 0nm©fST'TiKX 
[0131] W. 2 S 2 1 6 li, Al, CuA^I 

isny*m£fflx3 cinisy- hms 

05®|llffi&£Tlf£fcamim£>n3 ! ka5y£>r), 5 0 
— 4 0 0 n m, jfiUttl 00~2 0 0 nm©f$l; 
ie£t5„ A 1 £ffl(AS#-&K:lS. i&A 1 
HL, Ti, Si. S c*'&«tfnfc7C*J&*0. 1 ~ 5 
atom^SsjbP^SlfcA 1 ^fc£ffi(AXfc&lA. 

ia-s*-&i cis. 'f—bt&mm 2 io<m 10 

®lC^'flx>'J 3 >M£ 3 0 — 1 0 0 nm©JP£TK:l*X 
i5< 

[0 13 2] dClTlS, Sc^'O. 5atom%i^J!J0 £*!.£: 

A 1 I^^A7^iiT2 0 0 nm©fj ICj^fiELfc. 

(El 1 0 (A) ) 

fit, P f t ^IHT F T«6lcSn5lll: l/y 7 
PVT.? 3 1 4 JMLT. 1 

Ifc^m^flOT&XgSrfTo/t. 
LTNS^^t-^f-5^^#)7t3St LTH. U> (P) . 
atm (as) . 7>yx> (Sb) &£*;yft]<B>nxtm 20 
*t. ; ;tn U>Srffll/A 7tX7^> (PH, ) £ 

k— yssxfrofc. cioixfixis, y— h 
jj&sitBi2 1 otw,KDmnm2 1 ssilt^oto^ 

ag^JllCU ])D3i®JEte8 0 k e V 

inait>\zski£Ltc> ^mfcmizWttiatsnz'jyvmm 

IS. 1 x 1 0 1 ‘ — 1 X 1 0 1 5 atoms/cm J 05 $50 11 "7 <5 05 
W il< . C CIX1S 1 X 1 0 18 atoms/cm’ £:Lfz„ ■€■ 

lt. y-m&mizmmmizv >»snfci*3 1 

5 . 3 16 tffiZf&ZtLtz. (010 (B) ) 

[0 13 3] fit, l/y7 t?X7 3 14 £p££L7c 30 

'&, mi cm®W 2 15 <h^ 2 <m®JI 2 16 

itX0^L-fcb^ 3 OligfilRSrJgfiEXfc. ^3CD^®K 
1ST i , Ta, W, Mo^eillS'nfc^SX^BKf tllS' 

fT-Sfl^lfc&flUAXfcA^. 0iJ*.lS\ ££:. Id 3 m 
Ugll 05 jp £ (Si 0 — 1 0 Onm, £ L- < IS 2 0—5 0 
nmtt^£® 5 fe5. C1C1X1S. 5 0 nm05Jl£TT 
aI57/l7^aT*Mlfc. ■?■©«. ffl 1 05g®Jgi£: 

m 3 ->yLx. y-v^;ks;y 

[S]05g£ai|^i;S§ 1 ©ilI2 1 7 iI3©itl2 1 40 

8 zm-j&vrz' (0 1 0 (c) ) 

'JK\Z, Pft^lUT F TmSHfcB 2 0 9 \Z 1 3 ®57C 
mxfe^B (*□» £*&bp-f£. Nft^HTFT 
$l/y7h7X7 2 4 0Tlafci, 2 0 9 fl 

k— t;>ysfxicis7kmx5%ic#f?c? 

P‘ l!©y — FU"f > 
®t£2 4 1, 2 4 2 (0 10 (D) ) 

[0 13 4] V— y®*S&r/Hly-r>«S«S:^Lfc 
*£, kyXt777 2 4 0$iil/T, ®fCtpftT4 5 
OX, 2Btr B T05iO^S<£-r^. ^©»»lT'(ry^ 50 
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U>ytlalBtC. 7-7SWFH>«^2 11, 

212 , 241 , 242 . 3 1 

5, 3 1 6 fl^.JlJO £*!-£>£: U >. #n >y?£&'ft;£Sl 

$. 

[ 0135 ] ^ic. u 3 2 
5 6 £fl£fiJcT5. JHMJ6IKK2 5 6 ten >^i7 h *— )l 
&Mi&vrzm, mmumt y/yjb*/^? y 
frz&zmsm&M pel, /t^-->y*Lx. BE &25 

1 -2 5 3 &&!&-?&', dHTlS, i2^2 5 3l:±aX 
Nft^)HTFTtPft^MTFTt^iLX 
CMOSIsll®iE®^t5. MIC. 0^b7Sb^y*— hSBH 
1 1 1 <mi±iLSH8gfcj®j5£-r£. 

S5biX3 5 0X. 2B#PflgJg057kmttMSS:ffbA TF 

(0 10 (E) ) 

[0 1 3 6] [ mmM3] ttMM&BI 1 1 Sffl^X 
ujej-r-So **isws, sttibxsasty— 
pELfcfc05T£>oX. y—hn&<Dm8M£&&ZZi:lZ 

1 2 j:vmizffi±-t 

iiutifiSTfs. 1 xummm 2 izm 

ffl LXfcctbl. 

[0 13 7] 1 5MK%0&ttD£Ttt£lfc0!ll 
fr3<, ^Olt^^XJP illts^tx N* Wfat$.3 1 
1, 312, 313 (CU 3 2 

3, 3 3 3<D-y'r)l%:®i^m<b^Z>ZLizW-T: : £ : btf> 
*Hiffi0tmS, Pft^iTFTt*5®tl:i3S 
7cmxfe-&B (#□» £iiiPEfc*g. 

©|^*XgS:ff -5. 

[0 13 8] ycX. Nft^lUTFT^kyX hX 
X0 3 4 0Tlo7cS, PftWITFTtftSfi 
ft:K(CB$^j!JD-r-S>o K-tf>ySfXlrlS7kmX5 %1C 

p* ^05y-XM^5.W ; H 
k4 341, 3 4 2, ?t X7kffi5fi£fiH^E<i:££-5>TJSl 

3 4 3 (0 11 (B) ) 

[0 13 9] Pf t^HCV — Xt^atfF K >1 
3 4 1, 3 4 2»C»fiMbfiE3i7c3leS®^®&-&*»C 
IS. sPn>-f *>©*«**. SK*«»c*lnisn*U> 
X ^->?gl!^05 1 . 3-2fggSlxr-5o 

[ 0140 ] y-x«s«s.^F u-r ymmzJFmvomn 

'<&. ®^,tPF^X 5 0 OX, 2B#r^a5tD^MS$-T^. Cl 
05])D^®StiS; <0 , U 3 >KottaWbofc«>tc 

*069tC#iPLfcN i *t, 011 (C) HSlbiX^Epx 

gawcstsixi, »y*7? u >y®^3 2 3 . 34 
3frib^n j en<v'j-ymm%.zf\ t y'( ymm3 2 1 . 

3 2 2. 3 4 1. 3 4 2^f*»T‘5. ■*©«*. «yy 
y U >y®«3 2 3. 3 4 3 (*J05N i ffi^. 

y-yy U >y->>y CfflO^fcy-XM^RCF'Fly-1' 

®3 2 1, 322, 341, 3 4 2 +05N i JSSISSy 
7^'J>0’i®3 2 3, 3 4 3 <k 0 feiS<*:^>. (0 1 

1 (C) ) 

[ 0141 ] mu. z.<Dmmmm-z¥y?>jyt?£!p}m 
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Cl. y-XS«RO! H K >I« 3 2 1 , 3 2 2, 3 4 
l. 342 . ic^ijnsnfcu >. 3po>3i*ffittiban 
S. 'Jk\Z, y^XTCVDSCiO, SiH, tN, O 
SrEWtfXCLT, ffttftv U n >JK 310*120 
nm<£>JP£ CN&Btf -S* &K:. g-fb^bv'J n >ag 3 1 
OlOPf + WITFT^l/yX F TX X XISTX X 
*6^3 5 OTS^, Nft^HTFTCftMi 
fiEfg^F'XX h-7X^X«VXi7*6iMtM3 5 1 
1 5 Wz 7 i.Mi 1 LT U >?r?^S0"XSo 
?£Jn2 tLS U 1 X 1 0" — 1 X 1 0”atom 

s/cm’ S U < . :uT'H1X10" 

atoms/cm 1 <tLtCo £ p LT, Nft^PSTFTCfi 

3 5 5 , 3 5 6 4®fiKt5. (011 

(D) ) 
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mubmibi& 4 o 2 . mwumm^A o 3 tt-tn-enjfe 

3Ei$5 0 2. (1^5 0 3 twcfcoTSifIgM 0 1 i:gl 

sn. ci tie. ie si mss 4 0 2 . 40311 cmossss 

T3Et£*ifiE£tlTt^S. 

[0 14 7] 0 2 (iBSt35 4 0 1 (DlfZTtlZM 

fiE£tl, «^5 0 3te?ijr£Hffi5j5&£tlTU-2>. 

5 0 2 , 5 0 3 5 0 

2, 5 0 3 Cl&^tlTcBiilT F T 4 0 6^fiE$tlT 
^5. ®^TFT4 0 6 (C(i, Sitl4 0 7, 

10 14 0 8 #&**;* nxi^s. 

[0 14 8] i-T. HJ6CSJ 1 OT FTrof^SXSttSo 
T, iE®J0S§4O 2, 4 0 3©NfttJHTFT, P 
ftMITFT, ®i®40 10IfTFT4O65 



[0 14 2] Sf(iPf*lT4 5 Ot, 2 B#Fa^£X>*D 

droip^msT. y-x 

2 1, 3 2 2, 3 4 1, 3 4 

2 , S '.Zfi&m&TFI&Vomm 3 5 5, 3 5 6 (casiDS tlfc 
•J >, ny^TSttfl^tiS. 

[0 14 3] ^tl, y— hiB^3 6 0 SJgjSt’SiUtK 
SrEgffifSo ££Tte. ^ItXXXlF (TaN, ) /X 
>X)F (Ta) /^•fbX>X;U (TaN, ) ©31&X 
rtv X&TfiEJ»Lfc. TaN, l©f$tt5 0nmt 
L. TaI©I$li2 5 0 nmfr5. flTl©3l 
I4/^-Z>^LTy- hia^3 6 0 Sr^fig-T-So * 
*SS0>JT«, NfttMTFTIiGOLDiiltL, 
Pft ^IFSI TFT £ L 

fc. (0 11 (E) ) 

[0 14 4] ^:(l, tt{fc'>U:n>*lTfcSEIW*e»«3 
7 0£Mt5. 7 0 dnOXX F*— IF 

£ *S«»d: L-TtPXy/Tli/S/^XX 
frS&-5l*JMI£»J*U /1X-->XET. IH^3 7 
l~3 7 3$®f£t5. SSTte. iH^3 7 3tlJ;oT 
Nftt;HTFTiPfttMTFTi^Il,T 
CMOS®K$Mt5. SH. 

3 6 0<DlxtiiLSB^fc®fiE-r'2>o 

l3UT3 5 0t, 2P#Ffl*§*CD*^tMg£fT : ^. TF 

T^flc©**»sgjaasff'5. (011 (f) ) 

[0145] [HJ60IJ 4 ] #OE0il 1 T 

Ift®] LTtT FTS7 C/t F U X Xg^KjgJS Lfc 
fc<75T&So ^USS^JWTXt^T ^7 F U XXSISte* 

g^gB^, e Lgsii^i'of ssotM^i 
icffloens. &&. 

3 (Cjgffl LtttO. 

[0146] 0i2~®i4 £fflt^-r, m 

TSo i 1 2 1 4 T-® 5}f f It® GSfSSig^ 

f« 0 1 2 (i^msaoTX^a- X^T F U XXSISro® 

B&&MS0T&S. 77r-f^7F UXXSISte, #XX 
*«4 0 0±H]®fiE$ntc, BSSSS54 0 1 . jfe&BKSb 
0K4O2, «^^IE»®S§4 0 3T'«fiE^tl-5„ 



[0149] 013 (A) «BS?S5 401 <7>±®0Xab 

o. aant©±® 0 x*s.i.. 013 (b) \tmmm 

g§4 0 2. 4 0 3 SrfltfiEfSCMO S 0g§O9±®0T& 
So 0 1 4 1177x4 Xv F 'J XX*1£cD®fffi®T'afe 

o. a^tauoi, cmo s®g§©^f®®-efeSo mm 

20 354 0 1 £D®r®0«0 1 3 (A) <DWM A- A’ Ctfto 

fcBrffiBIT*?). CMOSaS§©^f®0tt® 1 3 (B) 

nmm b-b’ tc«iofe^f®®Tfes. 

[0 1 5 0] a*35 4 0 1 ©i$T F T 4 0 6«N3^-V 
T'JFMTFTT^So ruj (mUM) CiiUfc 
5 0 1 §tf5. Ili§ <7>SBiggX&S^^iga 
5 0 2 j&ty— F*feiiM 5 10 £#S/ ( uT'¥iI#:Jf 5 0 1 £ 
£SLTF>S. 

[0151] ¥«#)■ 501 Htt. N* mm®. 5 11 — 

5 13. 2y©^ttJl/f«®t5 14. 5 15, fgjg 

30 (N- mmm 5 1 6 — 5 1 9 tfM&zti 

S„ N* SSIt5 11.51 2 (4V — XSgig&tf KU-f 

>irci>s„ 

[0 15 2] iJ, CMOSaSSTtt, l^rwy-hia 
»6Ol*l27i0^ilti6O 2, 6 0 3 t'f— FJfeiik 
16 10 LTOiSo ¥3S#I1 6 0 2 tC«, 

y-X®«atfFP'f>(i« (N* 6 11.6 

1 2 . 1 3 , mm (n 

■ mmw 6 14, 6 1 5^J®fiE§tlT0^So 

6 0 3(3«, y-X^®R.77F H 1 >m® (P* 

40 me) 6 2 1, 6 2 2. ftt)H«®li6 2 3!!l«S 

tlTO^So 

[0 15 3] 501, 602, 60 31cy — X 

stRtfFP4 ymm&M&Lfcm. 

i^K4 3 Od4®6E$nSo ®ra$6^)^4 3 0 ±lzltm2 

Jlgcois^ • iltbx, (S^-^5 0 3. F F-f >1S 

5 0 4. y-Xii6 3 1, 6 3 2. FK>fl6 3 

3i)5MSnSo 

[0154] jfeSi® 5 0 2 tit 5 0 3 
4 3 0 013 (A) lC^Tcfc-5 (CiS^ETt^ 

50 S„ FK>fi5 0 41iFF4>ia5 1 2i&IIf 
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5 0 5 (C}gM£4*£;tf60^mLmMT'&-5£;tC. & 
j#^*4 0 8 <DT%f-mm-X?$>Z>. §Mi4 0 8fflii 
StTc^'TS/'cI*. FU-f>Sffi5 0 4ttMP»£teT 
0 IC&^T, T£-5£ltJ£< &-£> <fc 7 CUT 

<A£>. 

[0 1 5 5] £1 2 JI 0 <75gSI§l • ^ffi±lc. W, 1 CD^fifb 
14 4 O^StlT^S. 2^HS6^JT'lig4b-> l J3> 
(5 0 nm) /®{b'>'JP> (2 5 nm) /XX'JlU 

c i M m) 1 o^a^bM 4 4 0 1 L-rfijffl 

ts. 7 7 'J Jb-Ptf'J'f S K. '*.>7'st>u7 ; r> (B 

CB) Xtb>n- F?£T®fi£ 

1 /imgSClfS® 
IAXJ1/— TV h TJgfiEf S d <k JfgT'&O. A»fc¥ 

SE^sn*. Mic. 

KflS'>U *5feS«®/h 

S<T5Ct^Tt5. 

[0 1 5 6] A ic. £1 1 CD¥:ffl<fbfig4 4 0±1C. f 31 
0<7>IBII<t LT, 

■5V-XES6 4 1, 6 4 2, FW>E#6 4 3. 7 
77^-7Xi' 5 2 0^®f£$ntl'§. 013 (A) 1C 
7H-r<fc5tciiiSSgE4 0 it 1/7 yX 7X7 5 2 0 li— f£ 
T&D, B*t®5 0 5©Sfflit-/'!-77^L'T, 
fcSF# L fi l^SB# £:£T« 5 i 5 Ic^pK $ ttT (A 
5. &i5. ^77^'7Xi7 5 2 0U@l 3 (A) »CjS« 
T77-f<fc7fCgefi£nT<A£o ±tz77 yX7X7 5 2 
0 CDSm£jW£<7>ffi{CES£*l&. 

[0157] Cin£>?fl3)f 0<7SS£I6 4 1 , 6 4 2. 6 
4 3, 5 2 0 ®^fi£lC5fciLoT, W, 1 ©¥fi{b«U 4 0 
£xy7->XLT, *T*©Sfc5' | J=i>BI©*£»l' 
fciaa?5 3 0SFK>iS5 0 4±lCJfirr-5>. 

[0 1 5 8] [H]p£5 3 OTIS, Hl^^f>l®5 0 4t7 
77^7Xi7 5 2 0 iitf&ti'V P 
|nllT^5©t, EI355 3 0KU5(ATFl"f >«#5 0 
4, 77 -7 XTXX 5 2 0 SrfUSlC, glby'j7>If 
ilfti;T?>§^S4 0 87)5®®$n5. glb'7'JP 
> < , L^fci)P^i<t5CtTi»3 

7:^ -5 o 

[0 1 5 9] fg 3 H g <£>SB!£ 6 4 1 , 6 4 2, 5 2 0± 
lC^2©^S{bK4 5 0*iJ£jifc£tlTtA-£>. H2C0¥fi 
fcl®4 5 0tel. SiimfCyX'J^tMn. ^ 
^*4 0 8^p£$tifcg|5»li7:$7^g:^^^i;^^. 
*©«&»* t>+fl-i::¥Sfl;T£*. 

[ 0160 ] ii (DW-mtm 440 s.r>'^ 2 <DW-mitm 

4 5 0 lcn>77 b*—Jb&Mf&L. ITO^tftXX 

d7 U77f4 7 -? b U 7X#1£^7cJ5£-r'5<, 

[0 16 1] 7x HJ XXS}££?& 

U75:V»iB|6]BIS:®^-r*. ^ICJES LTiBftMlC 7 tf> 
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[0 16 2] is, IMI5 0 5 <h LTKWPcOjSlA 
l^KHC 127^5— 7A£/tte7.H-SX'XA£ 

ElfSAML C DfflcD7 

T7f-f77MJi7 X#4££f£irr -5 d <h fcT'$-£. 

[0 16 3] S7t, *^WJtttItTFT4 0 6 5^ 
7;U7'— M»jg<h LTIa£*<, i/>7)V7— hffijgT'fc 
bv7)\s¥-bm'&m?>-?A^y-bmmz:v 
Tfcttb&lA. Sfc. **mTwLfca»X^#S!TF 
TTffKtSCtfettS. 

io u^x*«o*iifitt4ESi*«o#ijiKi8jesnst>oT 

te&iA. ^^0jcD#^«y- hSB^o^^icfe-sco-e. 
•?-ni7i^i-<7^figicc3 iat iiHJS#^)iS:ft3£f 

(Ao 

[oi64] [uss^j 5 ] 4 t-tk 

V1Z7 7 yV ^fc*»3t^*«0— Wt B 

T. 77777 7 -? h U ^X^©saii8i (AML 
CDtEt) £«J*Ufc«fcC3lATI&9rrs. 

[0 16 5] ^mg^iJCOAML CDO^l^l 1 5 tC^ 
f. 015 (A) lCi5(AT0 1 2 <L|W|C^«|WIi;«^ 
20 7 Xx-Y 7~? h U XXSISIS. #7X$1£ 

4 0 0±lC^l££nfciIi*i3$4 0 1 . 4 

0 2 . If -St^S&IelgS 4 0 3 £7rrT£. 0 

[0 16 6] 7T7T^77hiJ77Xi®i^S®7 0 

0 t^sio^snt^s. dnesffioiRfflfcittA#* 

£lli:£nTlA-i>. fcfc'L. 7Xx-Y 7x h U XXX4&1C 
li, TFTcOf^iSlg-C^gEig^^^fiK^tiTiSO. Cl 

TOi&t^o ^g|5S?lC«FPC (7l/i'/7lL7 U> 
F-f-4r7h) 7 10*Yft^$n. FPC710^ 
30 LT^gP®-^, «®3&<1 b]K 4 0 1-4 0 3M5ii£il 

-5 = 

[0 16 7] Xt(S]S]£7 0 0 te, Xf7X*1S±^:ffilC I 

354 0 1 (75iii^«SlcM-r«.Ml6]«®T'$» 0 . Si* 
. »i^*awnc»jBKsnfc*i!iK«toT«»w»3&* 

$tl-5o MIC, X4(o]S® 7 0 0 tcli£'^trS)iUiiH 
1^1*1^. *7-7Y^*Snt(^, 

[0 16 8] ^H^FiJ©7 7 7-(- 77 h U 7XS1S1C 
«, FPC 7 1 0 £HX0mt&®£fiJfflLT I 
40 7 1 1 . 7 1 2 3&<®9fl-tt&nTI/>-5. nnt)CDIC7 

5 >7V\'JPXfg£® 
S§, rSlESSS, X^EUdlSS. i^fflelgS^jt'cciiggSSr-X 
UP>S&±lCjgjSLTfltJ&£il3. 01 5 (A) Tli 

1 Cf7 7“^ 2(Hx0#ltfc^'. USTfc^O'L. 3 (IS 
£l±T'&7>T : b&^. 

[0 16 9] ^4l-4iil 5 (B) <7^figfc7fH6TS 
•Bo 01 5 (B) lCi3OiT0 1 5 (A) — 

Sll40i;^&#Lfc. CCT'ttll 5 (A) TICf 
■yX70^T^Tl^c(S-^5aii : &. 0 — S^-hlCT FTT'fc 
50 oTM^fl/cDyy77[§|S 7 2 0 {C<£ o Tf7 7 
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LTIA5. U'Jy i7(mS§ 7 2 0 t>ig®j|§JEg4 

0 2, 4 0 3 <hlRHtiCCMOSHIg§$**t LT^Ric;^ 
tXTH-5. 

[0 17 0] 

^■7 P U (BMon TFT ) 

-5*^, •^niciinx.T*fr6]ffi(Hc7*5 ^ 9 V7.i7£|£tt£*g 
Rjci-r-S^tfcpT^T^-So 
[ 0171 ] S2c, 

5s£SroTt>J§MAL., ECB Er- 

l'*, GH (^^XH =£- K^if-tr^ft^iEStiG. 10 
■fry — yjJl'? — £7c, 

#i¥8 - 1 5 6 8 6^ / £mzw l m.2tirz,ko\z. 74 
^P1^/7'7H £ffl<A&flfJ5£trLTfe.iU^o 
[ 0172 ] [^jg^j6] 1 , 2, 3-e^Lfc 

TFTli, AMLCD£[31-tCfei©I^litMfSfi 
-^^^«:[ilS§fCjlffl-r-5 G<h 75* -?$•£>„ 

[0 17 3] AMLCDtt^l^^SItLTttE 
L (Xl/i7 hn;P5^^4r>7.) *-S?-ti 

[0 17 4] £/£. ltd I Cf 20 

%tm§5<DAtiitlign$:&5iSm& : E>>3.-)l' (MM I C 

U& 

[0 17 5] MTFTT’i 

R£$n -s (assicj; o -cmm-tz>±'z<D¥m&ms.iztt v 

TjSffl-r-s c trfa]mT'$>z>' 

[ 0176 ] cussm) 

WtlT'S)-5>. 1998, SID, “Characteristics a 

nd Driving Scheme of Polymer-Stabilized Monostable 30 
FLCD Exhibiting Fast Response Time and High Contr 
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